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ug/l), styrene (7,800 ug/l), 1,1.1.-trichloroethane (34,000 ug/1), 
trichloroethylene (15,000 ug/l), perchloroethylene (3,500 ug/l), 
polychlorinated biphenyl in water Cl ppm), polychlorinated biphenyl 
in oil (190 ppm), cadmium (5,000 ug/l), chromium (94,000 ug/l), 
copper (33,000 ug/l), zinc (87 ,000 ug/l), iron (530,000 ug/l), 
phenols (3,200 mg/kg) and numerous other organics. There may have 
been other unknown chemicals present in the waste oil lagoon and 
new chemicals may have been formed by the interaction of chemicals 
and the heat of the fire. 

Although the firefighters protective gear, clothing and equipment 
were potentially exposed to many substances, visual examination of 
some boots, gloves and turnout coats revealed that dried mud and 
lime dust were the only obvious contaminants. Stains from oils or 
other liquids were not apparent and the items appeared to be free 
of holes and other damage that could compromise their protective 
features. 

Al though the samples of water used to rinse the equipment after 
decontamination procedures were entirely negative for TCDDs, EPA 
authorized replacement of the protective gear, clothing and 
equipment when it became apparent that the costs of all 
of the items for so many compounds would greatly exceed the cost of 
replacing them. 

B. Medical 

Self-administered medical questionnaires were obtained for forty o.f 
the forty-one individuals involved with the LOI fire. Generally, 
both the firefighters and the police officers who were at the scene 
of the fire experienced only minor health effects from .exposures 
associated with smoke and fumes. Significant exposure to smoke and 
fumes was documented by one firefighter whose air tank 
malfunctioned at the burning lagoon. This individual was treated 
for smoke inhalation at a nearby hospital and released. Nose and 
throat irritation lasting more than six hours after the fire was 
reported by fifteen individuals, Cough and shortness of breath were 
reported by eight individuals and five individuals respectively. 
Nine individuals reported that liquid wastes or sludge penetrated 
their clothing resulting in prolonged skin contact. Four of these 
individuals reported experiencing skin irritation or a slight 
rash. One person, who was not at the fire, reported experiencing a 
slight rash on his hands after washing some of the air tanks that 
were used during the fire. After the fire, twenty-five individuals 
sought medical attention at the emergency room of a nearby 
hospital. Within this group, nine persons reported no symptoms at 
all and four persons reported nose and throat irritation as their 
only symptom. A history of smoking cigarettes was reported by 
twenty-nine persons, fifteen who currently still smoke. No other 
epidemiologic data were reported . 
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VII. DISCUSSIONS AND CONCLUSIONS 

The results of the investigati on indicate that the individuals involved 
with the fire suppression activities at the LOI fire experienced only 

·minor symptoms and irritations resulting from exposures during the 
fire. No one was hospitalized and with the exception of the one 
firefighter who was treated for smoke inhalation, none of the other 
firefighters required respiratory therapy. At the time of the medical 
survey, which was almost one month after the fire, prolonged health 
effects were not reported. Onset of delayed health effects would not 
expect to occur based upon the type of exposure and the minor acute 
symptoms reported. Exposure to liquid chemicals contained in the 
lagoon was minimal and exposure to smoke ·and fumes were minimized based 
upon the vertical ascending path of the ·smoke, its movement away from 
the firefighters and the use of breathing apparatus by firefighters at 
the burning lagoon. The minor ski n irritations experienced by some of 
the ffrfighters was most likely attributable to skin contact with lime 
dust and residue. 

The issues surrounding the replacement of the clothing, protective gear 
and equipment are very complicated and require some clarification . In 
the absence of specific decontamination procedures, each -incident such 
as this, must be addressed separately . In the case of the LOI fire, 
decontamination of the clothing, protective gear and equipment was 
complicated by the large number of potential chemicals involved, the 
absence of rapid testing methods and the high cost of existing testi ng 
methods. When weighing the cost of decontamination procedures versus 
the cost of replacing the clothing, gear and equipment, it appears t hat 
from the cost effectiveness point of view , that EPA made an appropriate 
decision , by authorizing complete replacement. This decision, however, 
seemed to be interpreted by some individuals as EPA's agreement that 
the clothing, gear and equipment was, in fact contaminated and 
therefore unusable. This was not necessarily the case . Replacing t he 
clothing, gear and equipment was authorized because of the ex.cessive 
time and expense that would have been required to test for the large 
variety of chemicals known to be contained in the dump, the possibility 
of the existence or formation of unknown chemical compounds and the 
length of time firefighters would have ha.d to rely upon backup (and 
possibly inferior) gear, while waiting for final judgement on their 
first line-gear. Nevertheless, many individuals expressed a great deal 
of concern that they might risk serious health effects later-on as a 
result of having been present at the LOI site during the fire and from 
continued use of gear and clothing used to suppress the fire. Whi l e the 
concern regarding exposures to hazardous wastes is understandable , i t 
is not possible to predict long-term health outcomes from any of these 
exposures . Additionally, the precautionary measures implemented by the 
OSC and the Fire Chief (the establishment of the "hot-line" and 
required use of SCBA's) may ha.ve significantly reduced the opportunity 
for firefighters to have been exposed to toxic wastes . 
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Concern and reactions regarding risk of exposure to hazardous wastes 
was not limited to the firefighters. In another incident related to 
the LOI fire, an employee of the township's water department was 
ta l king to a police officer at the intersection of the main road and 
the access road to LOI when he suffered what appeared to be a heart 
attack . Emergencey medical personnel took the employee to the 
emergency room of a nearby hospital. Moments after the person was taken 
in to the emergency room, he was taken back outside on a stretcher by 
two attendants who removed all but his undershorts, then proceeded to 
wash the man down with cold water from a garden hose, before taking him 
back into the emergency room. Medical personnel,thinking the man posed 
some degree of risk to other individuals because he was "contaminated" 
from having been at LOI, authorized this procedure. Not only was this 
measure extreme, but probably unnecessary as well. The man had not 
been exposed to anything at the LOI site. Additionally, had 
contamination occurred, rinsing the man with cold water alone, may not 
have been sufficient to reduce this contamination. 

VIII. RECOMMENDATIONS 

1. A routine medical screening/surveillance program should be 
established for firefighters. This program should foc~s on 
periodic assessment of cardiac and pulmonary systems and include 
thorough medical histories, physical examinations, 
electrocardiograms, pulmonary function tests and chest X-rays when 
needed. (The hospital emergency room should only be used, when 
necessary, by firefi ghters who suffer immediate, acute symptoms 
from exposures during the course of suppressing a fire . The 
practice of routinely visiting the hospital emergency room by 
firefighters who are asymptomatic, should be discontinued unless 
specific chemical exposure or other information indicate the need 
for medi cal evaluati on . ) · 

2. Because many firefighters expressed concern about smoke and other 
substances on their work uniforms affecting family members, 
firefighters should launder and keep work uniforms at the fire 
station . Uniforms should be laundered routinely using a separate 
washer and dryer from the ones used to launder bed linens and 
towels . For those occasions when firefighters respond to fire 
alarms from their homes, a backup uniform should be kept at home. 

3. Fire hoses and other fire fighting equipment should be cleaned 
routinely according to the manufacturer's recommendations. To 
minimize personal exposures from substances on the hoses or 
equipment and to minimize skin irritations from detergents used 
during the cleaning procedures, elbow or arm length rubber gloves 
can be worn. 

4. Future consideration for replacing clothing, gear and equipment, 
believed to be contaminated by harmful chemicals shoulq be based 
upon: evidence of contamination; damage, limiting or compromisirrg 
the safety qualities of the clothing, gear or equipment; knowledge 
of the chemicals and efficacy of known decontamination methods; and 
the cost of decontamination procedures versus ·replacement of the 
articles . 
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5. Because of the expressed concerns and questions regarding hazardous 
wastes, an education program about toxic chemicals should be 
established. The focus of this program should include how chemical s 
move through the environment, understanding how risks to human 
health occur, and a perspective on dump sites. This program shoul d 
be made available to firefighters, police officers, health care 
personnel, township and other community officials and to the 
general public. A subsequent training program on fighting chemical 
fires should also be estabished . 
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TABLE 1 

LIQUID DISPOSAL INC . , SHELBY TOWNSHIP, MICHIGAN 

RES UL TS OF HRGC-LRMS ANALYSES OF EXTRACTS OF EPA/REGION V SAMPLES SUBMITTED FOR 
TETRA THROUGH OCTACHLORINATED OIBENZO-p-DIOXINS AND DIBENZOFURANS 

samples analyzed ty Wrfght State Unfversity 
(results recorded in parts per billion (ppb)) 

HETA: 83-326 

1/4 mile 1/8 mfle SW corner Composite Bkgrd ~/ash Twp Shelby Sterling East Fly West Fly 
PARAMETER Blank SW of NH of 22 Mf. Rd Waste Of 1 Rinse Fire Dept. Twp. Ffre Hgts. Fire Ash Pile Ash Pfle 

Dequfndre Shelby Rd . & S.helby Lagoon Water Rfnse Dept. Dept. 
Rd. on on 22 Mi • Road Water Rfnse Rfnse 
Hamlin Rd Hater Water 

(Con tro 1) (Control) (Centro 1} 

SAMPLE NUM&ERS 83EP10S05 83EP10S01 83EP10S02 83EP10S03 83EP10S04 83EP10S06 83EP10S07 83EPIOS08 83EP10S09 83CY02S44 83CY02S45 

TCDF's ND ND ND ND ND ND ND ND ND ND llD 

TCDD's ND ND ND ND ND ND ND MD l.5* 1.1* 

PCDF's ND ~JD ND ND ND NO ND ND NO ND ND 

PCDD's ND NO NO ND ND ND ND ND ND ND IJD 

HxCDF 's ND ND ND ND ND ND ND ND ND ND ND 

HxCOO's ND ND NO ND ND NO llD 1!0 ND ND ND 

HpCOF's ND liD NO ND NO ND ND ND NO 1.6 1.4 

HpCDO's ND 0. 10 0.12 0.07 11.0 NO NO IJD NO 5.6 4.7 

OCDF's ND NO ND NO 2.0 NO NO ND ND 1.3 2. 3 

OCDO's ND 0.23 0.28 0.02 29.0 ND NO tJD NO 6.9 11.4 

ND = NOT DETECTED * NOT DUE TO 2 ,3, 7 ,fl - TCOD ISOMER 
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